(12)

United States Patent

Tan et al.

US008796885B2

US 8,796,885 B2
Aug. 5,2014

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@
(22)

(65)

(60)

(1)

(52)

(58)

(56)

COMBINING POWER FROM MULTIPLE
RESONANCE MAGNETIC RECEIVERS IN
RESONANCE MAGNETIC POWER SYSTEM

Inventors: Li-Quan Tan, Sunnyvale, CA (US);
David T. Amm, Morgan Hill, CA (US)

Assignee: Apple Inc., Cupertino, CA (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 205 days.

Appl. No.: 13/452,712

Filed: Apr. 20, 2012

Prior Publication Data

US 2012/0306282 Al Dec. 6, 2012

Related U.S. Application Data

Provisional application No. 61/491,844, filed on May
31,2011.

Int. CL.
HOIF 27/42
H04B 5/00
U.S. CL
CPC i HO04B 5/0037 (2013.01)
USPC e 307/104
Field of Classification Search

CPC i HO04B 5/0037;, H02J 7/025
USPC e 307/104
See application file for complete search history.

(2006.01)
(2006.01)

References Cited
U.S. PATENT DOCUMENTS
12/1997 Murdoch

2/2000 Brockmann
10/2003 Liang

5,701,121 A
6,028413 A
6,633,155 Bl

6,844,702 B2 1/2005 Giannopoulos et al.
6,970,142 B1  11/2005 Pleva et al.
7,570,220 B2 8/2009 Hall et al.
7,741,734 B2 6/2010 Joannopoulos et al.
7,825,543 B2  11/2010 Karalis et al.
8,198,754 B2 6/2012 Tisaka et al.
8,332,547 B2 12/2012 Sugaya
8,400,017 B2 3/2013 Kurs et al.
8,463,332 B2 6/2013 Sato et al.
8,598,747 B2  12/2013 Bilbrey et al.
(Continued)

FOREIGN PATENT DOCUMENTS

CN 1829037 9/2006
CN 2919568 7/2007
(Continued)
OTHER PUBLICATIONS

PCT Application No. PCT/US2011/038640—International Search
Report dated Jan. 2, 2012.

(Continued)

Primary Examiner — Daniel Cavallari

(74) Attorney, Agent, or Firm — Womble Carlyle Sandridge
& Rice LLP

57 ABSTRACT

Various embodiments of a wirelessly powered local comput-
ing environment are described. A system and method for
utilizing wireless near field magnetic resonance (NFMR)
power transmission in a computing environment. A small
form factor wireless power unit can be used to replace con-
ventional batteries.
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